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[1] Find the values of Ic. Assume that 𝑅1 = 1kΩ, 𝑅2 = 10kΩ, 𝑅3 = 1kΩ, 𝑅4 = 10kΩ, VBE= 0.7V, β = ∞, 

and VDD = 10V. 
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[2] Find the value of ID. Assume that (
𝑊

𝐿
) = 10, μnCOX = μpCOX = 200μA/V2, Vth=0.5V, λ=0, and VDD = 

2V.  
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[3] For the following circuit, answer the questions.  

   Assume the circuit is symmetric and all MOS transistors are in the saturation region. 

  ( Use R1=R2=5kΩ, Rc=20kΩ, Rs=1kΩ, VDD=5V, Iss = 1mA, Vthn = 0.4V,  

    𝑔𝑚1 = 𝑔𝑚2 =1 mA/V, neglect the channel legnth modulation. M1,M2,M3 and M4 are ideally identical. 

   The VIN is the small signal with common mode voltage(VIN,CM=2V). ) 

 

 

 

A. Find the VB with the widest dynamic range of output. 

 

 

 

 

 

 

 

B. Derive the expression of small-signal differential voltage gain from Vin to Vout.  

Consider the channel length modulation. There is no need to find a value. 
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[4] Find the small signal gain 𝐴𝑣(=
𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
). Assume that all transistors have the same (

𝑊

𝐿
) of  20, μnCOX = 

200μA/V2, μpCOX = 100μA/V2, Vth=0.5V, λn = 0.01V-1, λP = 0.02V-1, RL=2kΩ, and VDD = 5V. Also 

assume that all MOS transistors are in the saturation region.  
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[5] For the following active inductor circuit, answer the questions. 

  

A. Find Leq of the active inductor. 
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B. Find the frequency range where the active inductor becomes purely inductive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C. Find the transfer function of the above circuit. 
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[6] For the following circuit, find the transfer function H(s) of the circuit and draw a Bode plot of H(s). 

Assume that R1=R2=R3=1kΩ, R4=R5=100kΩ, R6=2.5kΩ, R7=1kΩ, C1=2pF, C2=4pF, C3=4pF, gm1=2mS, 

gm2=4mS.  
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[7] Fill in the table. Assume that gm = ∞. 
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